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VCU Unmanned Aerial Systems (UAS) Research Projects 

• Flight Control System Projects 
– NASA Langley – AirSTAR project 

• advanced autopilot architectures 

– Army Research Lab 
• advanced autopilot architectures 

– Barron Associates – NASA, U.S. Navy, 
and U.S. Army 

• miniature autopilot architectures 

• autopilot GNC software development 

• development and operation of lift aircraft 
for vehicle flight testing 

• flight testing mission support 

– IR&D 
• autopilots, networks, and algorithms for 

heterogeneous UAS collaborative teams 
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VCU Unmanned Aerial Systems (UAS) Research Projects 

• Data Payload Projects 
– NASA Langley – AirSTAR project 

• flight data recorders/translators 

• flight testing mission support CDL Testing Results 

Endurance: 3 - 4 hours maximum

1 - 1.3 hours*

Speed: 110    knots maximum – 40 knots minimum

70-80 knots cruise*

Airframe Manufacturer:   Griffon Aerospace

Wingspan: 13.6 feet

Length: 9.0 feet

Weights:     83 lbs   dry *

95 lbs   wet * 

120 lbs   maximum

Engine: DA-150   17 hp

Propeller:     Xoar 28 x 14

Fuel: Gas/Oil mix 

2 gal* to 7.5 gal

* as equipped

Electrical Power: 3.7 Ah, 18 V  (Video/Data Link Payload)

3.0 Ah, 7.2 V (Receiver and Servos)

1.7 Ah, 12 V  (Flight Control System)

12  Ah,   6 V  (DA-150 Ignition)

 

– Mitre Corporation – U.S. Army and 
Marine Corps 

• digital video payload system 

• digital datalink testing 

• flight testing mission support 



Cyber Security for sUAS Flight Control Systems 

CDL Testing Results 

Sensor Attacks 
● Firmware 
● External (Spoofing) 
● False Data Injection 
● Lock internal 

communication bus (I2C) 
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Wireless Communication Attacks 
● Jamming 
● Sending False 

Parameters/Configuration 
● Hijack Waypoint Navigation 

Ethernet 
(UDP Modem) 

Xbee  
(Serial UART Modem) 

Main Processor Attacks 
● Firmware 

○ Developer, Maintenance 
○ PID Gain Scheduling 
○ Sensor Parsing 
○ Initialization 
○ Configuration 

Main 
Processor Safety Switch 

Processor 
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Storage 
● Corrupt Configuration 

stored in Flash 
● Corrupt Stored Parameters 

in Flash 
● False Read from SD Card  
● Log incorrect data to SD 

Card 

SD Card 

External 
Flash 



sUAS Projects – Undergraduate Student Involvement 

• Vertically Integrated Projects (VIP) 
– 20 undergraduates working in the 
UAS lab on multi-semester projects 
– Safety Pilot Dashboard 

– Wireless Network 

– Skyhunter video payload 

– Target recognition 

– FCS for multi-copter 

– AUVSI competition 

– Small Collaborative UAS 

– Cyber Security 

• AUVSI Student UAS Competition 
– Continuous participation since 2003 

– Over 30 students have been team 
members 

– A number have gone onto UAS-related 
careers 



MicroUAS for 

Environmental Remote 

Sensing and Mapping 

William Shuart, M.S. 
Center for Environmental Studies at VCU 

www.ces.vcu.edu 

www.vcu.edu/rice 

wshuart@vcu.edu 
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Remote sensing is the acquisition of 

information about an object or 

phenomenon without making physical 

contact with the object.   - Jensen. 

1. Land cover classification 

2. Vegetation health 

3. Turbidity aquatic systems 

4. Water temperatures 

5. Soil moisture 

6. Precision agriculture 

7. Minerology 

8. Emergency response (oil) 

9. Thermal change 

 

http://brams.cptec.inpe.br/resources/images/NDVI.JPG 



Case Study: VCU Rice Rivers Center 
Location: Charles City, Virginia 
Purpose: Characterize and Map Vegetation Health 
Date: August 2015 



Hardware: senseFly eBee RTK 

• Real-time Kinematic GPS (Survey Grade) 

• Global Navigation Satellite Systems 

- L1/L2 GLONASS GPS Receiver 

• RGB, NIR, Red-Edge Cameras 

- Multispectral and thermal  

- 18mp, 3cm/5cm  

• Fully Autonomous  

• 1.5 lbs 

• 40 minute endurance 

• 2km radius 



Results: RGB Camera visually shows  
areas of turgid/healthy vegetation 
 
With just RGB data, 
quantifying biomass and other  
Indices are not possible 
 
Solution: Near-IR and Red-Edge 
Camera Data  



Near IR data shows structural  
biomass while the red-edge sensor  
detects light being absorbed for  
photosynthesis.  A ratio is then computed 
to determine the amount of photosynthetic  
light absorbed vs the actual biomass detected.    
 
 



VCU’s Robertson School of Media 
& Culture 

• Exploring use of UAS in newsgathering, 
documentaries, advertisements and 
other media content 
•Have integrated the concept (but not 

hands-on use) of UAS into journalism 
and other courses 
•Offered a course (Spring 2015) in which 

students submitted comments to the 
FAA on its proposed UAS rules 







Robertson School: Future plans 

•Waiting for FAA to adopt rules for 
commercial use of UAVs; hoping rules 
won’t require pilot’s license 

• Three faculty members already fly UAVs 
as hobbyists 

•Our hope is to teach students how to 
safely, legally and ethically fly UAVs for 
creating media content 


